Ropinirole protects against 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine (MPTP)-induced neurotoxicity in mice via anti-apoptotic mechanism.
Ropinirole is a pharmacologically active agent used in the treatment of Parkinson's disease (PD) that directly acts on dopamine receptors. Recent studies reported that ropinirole has neuroprotective potential. However, there have been no detailed studies on apoptosis. Here we demonstrated the protective effects of ropinirole against 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine (MPTP)-induced neurotoxicity in a mouse model of PD. Unlike previous studies, we focused on apoptotic pathways. To confirm the protective effect of ropinirole, we conducted behavioral tests and tyrosine hydroxylase (TH)-immunohistochemistry. In the pole test and the rotarod test, commonly used behavioral tests in the mouse model of PD, ropinirole treatment (0.5, 1, or 2 mg/kg) maintained movement ability against MPTP-induced changes in motor coordination and postural balance, and bradykinesia. Our histological analyses illustrated that ropinirole significantly reduced MPTP-induced dopaminergic neuron damage in both the substantia nigra pars compacta (SNpc) and the striatum. In addition, we performed Western blot or kit analysis to measure apoptosis-related protein levels in the SNpc. Ropinirole increased the Bcl-2/Bax ratio, transcription factor A, and nuclear respiratory factor 1 and inhibited cytosolic cytochrome c release and caspase-3 activity, indicating that ropinirole inhibited the apoptotic cascade. These results suggest that ropinirole has neuroprotective effects in a mouse model of PD by inhibiting apoptosis.